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Pathogens/pests are identified at species/subspecies levels
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CFIA regulates > 290 pests USDA regulates 6919 pests

0 Commonly used DNA markers have LOW GENETIC [
VARIATIONS between pathogens and close relatives

Raw reads ]

V4

Q Taxonomy annotation in large PUBLIC databases are
unreliable predictions (Edgar 2018 10.7717/peer].5030)

O Prediction accuracy by OFF-THE-SHELF tools at the ST (A O
genus level is 1.7 — 50.3% for 16S rRNA gene V4, 47.3 —
86.7% for fungal ITS sequences (Edgar 2017&2018, Classifier
10.7717/peerj.3889; 10.7717/peerj.4652)

Q 40% records in Index Fungorum DB WITHOUT ANY LOCI :
in GenBank (Hibbett, 2016. Mycologia 10.3852/16-130) Assign taxonomy




Automated Oligonucleotides Design Pipeline (AODP)

https://bitbucket.org/wenchen_aafc/aodp_v2.0_release

0 Command-line O Design signatures (primers and probes)
0 Open source O Strain-typing: novel Cluster Signature
O Workshops (CPS) =) matching algorithm
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Phylogeny of Canadian ergot fungi and a detection
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material from closely related organisms and in detecting deleterious mutations in highly or perfectly conserved
genomic sites.
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> Pucciniales (rust
fungi)

> Tilletiaceae (smut)

0 Oomycetes (USDA-AAFC, Drs. H. Nugyen, F. Martin, NJ Grunwald)

O Botrytis (Carisse, AAFC)
» 27 phytopathogenic spp.
» Broad host range (> 1000)
» Difficult to control
» Fungicide-resistance

O Sclerotinia (Chatterton, AAFC)
» Broad host range (hundreds)

» Genetic diversity?
» Fungicide-resistance in
Canada?
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VirTool

» A user friendly web-based application for plant virus
diagnostics (www.virtool.ca; github.com/virtool/)

» VirTool - AODP integration for a broader spectrum
detection of phytopathogens (2019, CFIA-funded)

~“%'Dr. Michael Rott
CFIA Sydneéy Lab
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http://www.virtool.ca/

Accurate and rapid
detection of known

and emerging
pathogens
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Phytomicrobiome and the disease triangle
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Zhang et al (2019) Amending sandy soils with bentonite induced changes in soil microbiota and
fungistasis in continuous cornfields, ASE (minor revision submitted)




Arctic Ucean Arctic Ocean

Research foci: Microbiome of Agroecosystems

commodity, food value chain
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